Active mTORC2 Signaling in Naive T Cells Suppresses Bone Marrow Homing by Inhibiting CXCR4 Expression.
Recirculation of naive T cells between secondary lymphoid organs to receive survival cues and scan for signs of infection or other pathologic conditions is important for immune homeostasis and effective immune responses. Although the mechanisms that specifically guide the entry of naive T cells into secondary lymphoid organs are well studied, the mechanisms that keep them from fluxing into inappropriate or undesirable compartments, such as healthy tissues or bone marrow, are less well understood. In this study, we report an unexpected finding that under steady state, bone marrow homing of naive T cells is actively suppressed by mTORC2 signaling. We found that in mice, T cell-specific deletion of an essential mTORC2 component Sin1 results in increased accumulation of naive T cells in the bone marrow. Mechanistically, we show that loss of mTORC2 signaling in naive T cells results in enhanced FOXO1 activity, which leads to increased CXCR4 expression and chemotactic response to CXCL12, a key chemokine that promotes bone marrow homing and retention of T cells. Together, the results of our study reveal a novel role of mTORC2 in T cell homeostasis via active suppression of naive T cell bone marrow homing by the mTORC2-FOXO1-CXCR4 axis.